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(54) HORIZONTAL CONTINUOUS CASTING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the surface property of an 
ingot, to reduce the thickness of a negative segregation layer, and 
to improve the yield by reducing the scalping quantity by uniformly 
distributing the lubricating oil in appropriate quantity in the inner 
circumferential direction of a mold in the horizontal continuous 
casting of aluminum or aluminum alloy. 

SOLUTION: A plurality of lubricating oil feed holes are provided on 
an inner surface of an upper half of a mold 1 , and the feeding 
quantity of the lubricating oil is 0.001-0.012 cc/min.mm per minute 
for unit length of the outer circumference of an ingot 1 . The effect 
can be further improved by fitting a self-lubricating carbon sleeve 
1b to an inner surface of the die 1a to be cooled through 
shrink-fitting, etc. 
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1 This document has been translated by computer. So the translation may not reflect the original 
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2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A horizontal-type continuous casting method having established two or more lubricous oil supply 
holes in the Johan circles side of a mold, and making the lubricating oil supply into per minute 0.001 to 
0.012 cc/min-mm per periphery unit length of an ingot in horizontal-type continuous casting of aluminum 
or an aluminum alloy. 

[Claim 2]A horizontal-type continuous casting method indicated to claim 1 , wherein a mold carries out the 
engagement of the carbon sleeve which has self lubricity to an inner surface of a metallic mold cooled. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]Especially this invention relates to the lubrication about the continuous casting 

method of aluminum or an aluminum alloy. 

[0002] 

[Description of the Prior Art]When manufacturing a bar, a tubing material, a profile, etc. used as the 
forging stock of aluminum or an aluminum alloy, the large-sized ingot is usually fabricated to the stick of a 
narrow diameter, the pipe, the profile, etc. through an extrusion process after ingot making by vertical 
mold semi-continuous casting or horizontal-type continuous casting. On the other hand, the use of a 
eutectic crystal and the aluminum-Si system alloy of a hypereutectic presentation is expanded, for 
example, and it has mainly come to use the object for a forge as an industrial material taking advantage of 
the characteristics, such as the abrasion resistance. However, in the large-sized ingot in which this 
aluminum-Si system alloy of a cooling rate is small, crystallized material becomes large, it does not 
become small by the extrusion of a post process, and forge, and, as for that crystallized material, the 
mechanical property of a forging and the physical characteristic are degraded. 

[0003]In order to carry out minuteness making of the crystallized material, it is necessary to gather the 
cooling rate of an ingot and to cast in a narrow diameter for that purpose. However, if it is going to realize 
narrow diameter-ization of an ingot by vertical mold semi-continuous casting, since it is necessary to 
increase the number of cast strands and to raise productivity, a workload becomes large (the work 
according to the number of strands whenever it is a casting start is required since it is half-continuation) 
and a manufacturing cost is made to raise, it will not be a best policy. In that respect, since 
horizontal-type continuous casting as shown in drawing 1. has a cheap initial cost when investing in plant 
and equipment, and all the continuous operation is possible, even if it increases the number of strands, 
compared with vertical mold semi-continuous casting, a workload does not become large, but there is a 
merit in manufacturing cost, in addition — in drawing 1 — 1 — a mold (water-cooled metallic mold) and 2 
show gate thermal insulation, 3 shows the thermal insulation of a furnace, and, as for the direction 
containing a molten metal, and the arrow B, an ingot and the arrow A show the direction of drawing of an 
ingot 4. 
[0004] 

[Problem(s) to be Solved by the Invention]In such a horizontal-type continuous casting mold, in order to 
reduce friction between an ingot and a mold and to realize improvement in casting speed, lubricating oils, 
such as castor oil, oleum rapae, other straight mineral oil, and synthetic oil, are supplied, for example from 
the crevice between the mold 1 and the oil port thermal insulation 2. However, in horizontal-type 
continuous casting, since an ingot is drawn out by the transverse direction, a lubricating oil collects on the 
lower part of an ingot with gravity, disorder of coagulation arises there, and the surface disposition of the 
ingot lower part worsens by a lubricating oil mixing into an ingot, or an inverse segregation layer is formed 
thickly. Therefore, the surface of an ingot must be shaved off after casting (it is called peeling), and the 
yield is worsened especially in a small ingot. If the part which runs short of lubrication effects on the other 
hand if supply of a lubricating oil is lessened so that a lubricating oil may not collect on the lower part of 
an ingot is made and friction between an ingot and a mold becomes there more than the intensity of a 
coagulated shell, a coagulated shell will be torn and it will become aggravation (******) of the surface 
disposition of an ingot, or a factor of a breakout. 

[0005]This invention is what was made in view of the lubricous problem in the horizontal-type continuous 
casting of such aluminum or an aluminum alloy, By distributing optimum dose of lubricating oils in the 
direction of inner circumference of a mold uniformly, the surface disposition of an ingot is improved, and 
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the thickness of an inverse segregation layer is reduced, and it aims at reducing the amount of peeling and 

raising the yield. 

[0006] 

[Means for Solving the Problem]In a horizontal-type continuous casting apparatus as shown in drawing 1 , 
this invention persons examined supply form of the following lubricating oils as a means for distributing a 
lubricating oil over a circumferencial direction of a horizontal-type continuous casting mold uniformly. - (c) 
corresponds to following (a) arrow [ which was indicated to drawing 1 ] (a) - (c). 

(a) Supply from a crevice between the mold 1 and the thermal insulation 2. 

(b) Form a supply route of a lubricating oil which penetrates a wall of the mold 1 inside from outside, carry 
out the opening (lubricous oil supply hole) of it near the molten metal side edge part of a mold inner 
surface, and supply a lubricating oil from the lubricous oil supply hole. 

(c) Supply a lubricating oil from the appearance side of a mold. 

[0007]About (a), when a lubricating oil was supplied from two or more places of a mold circumferencial 
direction, even if supplied uniformly, a lubricating oil will collect on the mold lower part (even if it supplies 
uniformly, before demonstrating a lubrication effect between a mold and an ingot, it descends with gravity), 
and it will be unevenly distributed over a circumferencial direction after all. In order to supply a lubricating 
oil from a crevice between a mold and thermal insulation, as a result of a molten metal's permeating and 
solidifying in the crevice, a scratch occurred in an ingot. About (c), it became obstructive [ at the time of 
a casting start ], and an examination was also impossible. 

[0008]Although two or more lubricous oil supply holes were uniformly installed in an inner surface of the 
mold 1 along with a circumferencial direction, a lubricating oil was supplied from this lubricous oil supply 
hole and a continuous casting examination was done about (b), Uniformly [ this method ] from a 
circumferencial direction, although a lubricating oil came out, a lubricating oil collected on the mold lower 
part like (a), and it turned out that it is not a best policy. However, this invention persons reached this 
invention, as a result of thinking that a lubricating oil can be uniformly distributed over a hoop direction 
and repeating various experiments, when this method had arranged a lubricous oil supply hole in a mold 
with sufficient balance along a hoop direction. 

[0009]That is, in horizontal-type continuous casting of aluminum or an aluminum alloy, this invention 
established two or more lubricous oil supply holes in the Johan circles side of a mold, and made the 
lubricating oil supply per minute 0.001 to 0.012 cc/min-mm per periphery unit length of an ingot. By this, 
optimum dose of lubricating oils can be uniformly distributed in the direction of inner circumference of a 
mold, friction between a mold and an ingot can be decreased, a surface disposition of an ingot can be 
improved, and thickness of an inverse segregation layer can be reduced. 
[0010] 

[Embodiment of the Invention]In this invention, that (it does not provide in a lower half part) which 
established two or more lubricous oil supply holes in the Johan circles side of the mold is for distributing a 
lubricating oil uniformly in accordance with the direction of inner circumference of a mold. If a lubricous oil 
supply hole is established in a lower half part, a lubricating oil will collect on the mold lower part, and it will 
become feeling, and there are also few effects of improving the thickness of an inverse segregation layer, 
and ****** becomes easy to be made on the mold ingot side. On the other hand, even if it provides in the 
ingot side only at the Johan part, in one, a lubricating oil cannot spread easily and it becomes easy to 
generate ****** on the ingot upper surface or the side. It is good to form the supply route of the 
lubricating oil which penetrates a mold wall inside from outside, for example as a course which sends a 
lubricating oil to said lubricous oil supply hole established in the mold inner surface from the exterior of 
the mold, and to make this open for free passage to a lubricous oil supply hole. 

[001 1]Having made lubricating oil supply into 0.001 - 0.012 cc/min-mm simultaneously, If it increases 
more than this, a lubricating oil will come to collect on the mold lower part, surface discontinuity, such as 
a cold shut, arises [ within the limits of this, a lubricating oil is uniformly distributed in accordance with the 
direction of inner circumference of a mold, if less than this, it will be easy to produce surface 
discontinuity, such as ******, on the ingot surface, and ], and an inverse segregation layer comes to be 
formed thickly. This amount of supply is the amount of supply of per minute per mm of the periphery 
length of an ingot, and it does not depend for it on the diameter of an ingot. It is applied to an aluminum 
alloy aluminum or at large, and it is satisfactorily applicable if it is within the limits with a usual casting 
speed [ in the horizontal-type continuous casting of aluminum or an aluminum alloy ] of 50-1500 mm. 
[0012]In this invention, lubricating oils, such as castor oil, oleum rapae, other straight mineral oil, and 
synthetic oil, can be used. Since there are very few the flows, it is preferred for flow management to use 
the regulating valve of for example, a needle valve type. By this invention, an effect can be further raised 
by using what carried out the engagement of the carbon sleeve 1b which has self lubricity to the inner 
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surface of the metallic mold 1 a cooled by shrinkage fitting etc. as the mold 1 , as shown in drawing 2 . In 
this case, it is good to establish a lubricous oil supply hole in the inner surface of the carbon sleeve 1b, 
and to provide that supply route so that the metallic mold 1a and the carbon sleeve 1b may be penetrated. 

[0013] 

[Example](Example 1) The mold 1 (with a carbon sleeve .... refer to drawing 2 ) which installed the lubricous 
oil supply hole near the molten metal side edge part of a mold inner surface was used, and continuous 
casting of the 4032 aluminum containing alloys was carried out to the ingot with an outer diameter 
(diameter) of 60 mm on condition of for molten-metal-temperature [ of 720 ** ], and casting speed/ of 
350 mm. The installed position of the lubricous oil supply hole in a section vertical to the shaft 
orientations of a mold was made into (a) - (e) shown in Table 1 , and used castor oil as a lubricating oil. 



[0014] 
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[001 5]A result is shown in Table 1. 

(a) was what installed two lubricous oil supply holes in the mold upper part a little from four and a center 
in the lower part, and the lubricating oil collected on the mold lower part, it became feeling, the maximum 
thickness of the inverse segregation layer was set to 5 mm in the ingot lower part, and an improvement 
was not found. However, probably because the vaporized lubricating oil became easy to fall out from the 
mold upper part, there was little surface discontinuity, such as a cold shut. 

(b) was that which installed two in the mold crowning and to which it installed one lubricous oil supply hole 
in the mold lower part, the maximum thickness of the inverse segregation layer was set to 4 mm in the 
ingot lower part, and there was no improvement not much. ****** (printing occurred in the mold surface 
surface crack which was scratched by the nail produced in the sake) occurred on the ingot side. 
[0016](c) is what installed three lubricous oil supply holes in the mold upper part, and the maximum 
thickness of the inverse segregation layer decreased to 2.5 mm in the ingot lower part. The ingot surface 
disposition was also good, (d) is what installed one lubricous oil supply hole in the mold crowning, and the 
maximum thickness of the inverse segregation layer decreased to 2.0 mm in the ingot lower part. 
However, ****** occurred on the ingot upper surface and the side, (e) is that which installed one in the 
mold crowning and to which it installed two lubricous oil supply holes in the mold lower part, and the 
maximum thickness of the inverse segregation layer decreased to 3 mm in the ingot lower part. However, 
****** occurred on the ingot side. 

[0017](Example 2). Installed the lubricous oil supply hole in the crowning of a mold Johan part, and its both 
sides a total of three places. The mold as shown in (c) of Example 1 was used, various lubricating oil 
(castor oil) amount of supply was changed, and continuous casting of the aluminum-Si eutectic alloy was 
carried out to the ingot with an outer diameter (diameter) of 30 mm on condition of for 
molten-metal-temperature [ of 720 ** 1 and casting speed/of 1000 mm. The result is shown in Table 2. 
As shown in Table 2, when lubricating oil supply is 0.05 cc/min, an ingot surface disposition is bad (those 
with ******), when it is 1.5 or more cc/min, an ingot surface disposition is bad (a cold shut occurs), and 
the thickness of an inverse segregation layer also increases. The suitable range is 0.1 - 1.2 cc/min, and if 
this is converted per unit length of an ingot periphery, it will serve as 0.001 - 0.012 cc/min-mm. 
[0018] 
[Table 2] 
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[0019](Example 3) The same mold as Example 2 was used, various lubricating oil (castor oil) amount of 
supply was changed, and continuous casting of the 6061 aluminum containing alloys was carried out to the 
ingot with an outer diameter (diameter) of 60 mm on condition of for molten-metal-temperature [ of 720 
** ], and casting speed/of 1000 mm. The result is shown in Table 3. As shown in Table 3, when lubricating 
oil supply is 0.1 cc/min, an ingot surface disposition is bad (those with ******), when it is 2.6 cc/min, an 
ingot surface disposition is bad (a cold shut occurs), and the thickness of an inverse segregation layer 
also increases. The suitable range is 0.2 - 2.4 cc/min, and if this is converted per unit length of an ingot 
periphery, it will serve as 0.001 - 0.013 cc/min-mm. 
[0020] 

[Table 3] 
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[0021](Example 3) The same mold as Example 2 was used, various lubricating oil (castor oil) amount of 
supply was changed, and continuous casting of the 2014 aluminum containing alloys was carried out to the 
ingot with an outer diameter (diameter) of 80 mm on condition of for molten-metal-temperature [ of 700 
** ], and casting speed/of 1000 mm. The result is shown in Table 4. As shown in Table 4, when lubricating 
oil supply is 0.2 cc/min, an ingot surface disposition is bad (those with ******), when it is 3.2 cc/min, an 
ingot surface disposition is bad (a cold shut occurs), and the thickness of an inverse segregation layer 
also increases. The suitable range is 0.3 - 3.0 cc/min, and if this is converted per unit length of an ingot 
periphery, it will serve as 0.001 - 0.012 cc/min-mm. 
[0022] 
[Table 4] 
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[0023](Example 4) The same mold as Example 2 was used, various lubricating oil (castor oil) amount of 
supply was changed, and continuous casting of the aluminum-Si eutectic alloy was carried out to the ingot 
with an outer diameter (diameter) of 100 mm on condition of for molten-metal-temperature [ of 720 ** ], 
and casting speed/of 1000 mm. The result is shown in Table 5. As shown in Table 5, when lubricating oil 
supply is 0.2 cc/min, an ingot surface disposition is bad (those with ******), when it is 4.0 or more 
cc/min, an ingot surface disposition is bad (a cold shut occurs), and the thickness of an inverse 
segregation layer also increases. The suitable range is 0.3 - 3.7 cc/min, and if this is converted per unit 
length of an ingot periphery, it will serve as 0.001 - 0.012 cc/min-mm. 
[0024] 
[Table 5] 
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[0025] 

[Effect of the Invention]According to this invention, in the horizontal-type continuous casting of aluminum 
or an aluminum alloy, optimum dose of lubricating oils can be uniformly distributed in the direction of inner 
circumference of a mold, and the surface disposition of an ingot can be improved, and the thickness of an 
inverse segregation layer can be reduced, the amount of peeling can be reduced, and the yield can be 
raised. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

["Drawing H it is a mimetic diagram of a horizontal-type continuous casting apparatus. 

fDrawing 2~l lt is a mimetic diagram explaining the feeding method of the lubricating oil concerning this 

invention. 

[Description of Notations] 

1 The mold for horizontal-type continuous casting 
1a Metallic mold 

1b Carbon sleeve 

2 Gate thermal insulation 
4 Ingot 



[Translation done.] 
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